A strictly aerobic, Gram-stain-negative, pale-golden, rod-shaped bacterium, designated as R18H21
The genus Arenibacter, belonging to the family Flavobacteriaceae [1] , was first established by Ivanova et al. [2] and currently comprises seven species with validly published names: Arenibacter latericius (type species), Arenibacter troitsensis, Arenibacter certesii, Arenibacter palladensis, Arenibacter echinorum, Arenibacter nanhaiticus and Arenibacter hampyeongensis. These seven type strains were isolated from sea sediments (all depth <36 m), seaweeds and marine animals, collected from northern Asia-Pacific areas (Japan Sea, Yellow Sea and South China Sea) [2] [3] [4] [5] [6] [7] [8] . Some Arenibacter strains have been reported to be iodine-accumulating, hydrocarbon-degrading and polycyclic aromatic hydrocarbon-degrading, and produce phenethylamine derivatives, lipooligosaccharides, polysaccharides and a-Nacetylgalactosaminidase [9] [10] [11] [12] [13] [14] . In the present paper, the characterization of a novel species in the genus Arenibacter using a polyphasic taxonomic approach is given.
In January 2016, a bacterial strain, designated as R18H21 T , was isolated from deep-sea sediment collected from the Ross Sea, Antarctica (74.935 S, 164 .8047 E) at a depth of 901 m during China's 32th Scientific Expedition to Antarctica. One gram of sediment was resuspended in 10 ml sterile seawater and then the slurry was diluted and spread onto Marine Agar 2216 (MA, BD Difco). After incubation at 4 C for 1 month, strain R18H21 T was picked and subsequently purified three times on MA by streaking. Strain R18H21
T was routinely cultivated on MA or in Marine Broth 2216 (MB, BD Difco) at 25 C for 4-6 days. For preservation, a sample of the strain was obtained by gently scraping off the colonies from the surface of MA and then preserved as a 20 % (v/v) glycerol suspension at À80 C [15, 16] . A. latericius JCM 13508 T and A. certesii JCM 13507 T , both purchased from the Japan Collection of Microorganisms, were used as references for phenotypic characterization.
Genomic DNA of strain R18H21
T was extracted according to the protocol described previously [15, 16] . The 16S rRNA gene was amplified with 27F and 1492R primers and subsequently ligated into PCR2.1 vector. After sequencing, an almost-full-length 16S rRNA gene sequence of strain R18H21
T was aligned in GenBank (www.ncbi.nlm.nih.gov/) and EzBioCloud (www.ezbiocloud.net). Phylogenetic trees were respectively constructed according to the neighbourjoining (NJ) [17] and maximum-likelihood (ML) [18] methods by using MEGA version 7.0 [19] . Kimura's twoparameter model was used to calculate the evolutionary distances [20] . The topology of the resulting trees were verified by bootstrapping 1000 times. (Fig. 1) .
After incubating strain R18H21 T on MA at 25 C for 4 days, exponentially growing colonies and cells were observed by eye and with a transmission electron microscope (H7650, Hitachi), respectively. Gram-staining was conducted using a Gram-stain kit (HKM) according to the manufacturer's instructions. The presence of flexirubin-type pigments was investigated as described previously [21] . Growth under anaerobic conditions was tested by deep-stab cultivation [22] and in an anaerobic pouch (MGC, Mitsubishi) at 25 C for more than 2 weeks. Gliding motility was tested by using oil immersion microscopy (DM6B, Leica) as described by Bowman et al. [23] . Growth at different temperatures (4, 10, 15, 20, 25, 30, [24] . Hydrolysis of Tween 20, Tween 80, tyrosine, starch, cellulose, casein and xylan was investigated on MA according to methods described previously [24, 25] . API 20E, API 20NE and API ZYM kits (bioM erieux) were used to test some established physiological and biochemical characteristics. Utilization of various substrates was determined by using Biolog GEN III microplates according to the manufacturer's instructions. Morphological, physiological and biochemical characteristics of strain R18H21
T and closely related type strains of the genus Arenibacter are presented in Table 1 , Fig. S1 (available in the online Supplementary Material) and the species description. T was similar to those of A. latericius JCM 13508 T and A. certesii JCM 13507 T , there were some differences in the specific proportions and presence/absence of some components (Table 2) .
Polar lipids of strain R18H21
T were extracted as described by Minnikin et al. [26] , separated by two-dimensional thinlayer chromatography (Silica gel 60 F254, Merck) and identified according to the method described by Tindall et al. [24] . The polar lipids of strain R18H21
T comprise phosphatidylethanolamine, an unidentified aminolipid and an unidentified phospholipid, as well as some trace components (two unidentified aminophospholipids, two unidentified aminolipids and two unidentified lipids) (Fig. S2) .
Respiratory quinones of strain R18H21
T were extracted and analysed by using high-performance liquid chromatography (HPLC; Agilent 1200; ODS 250Â4.6 mmÂ5 µm; flowing phase, methanol-isopropanol, 2 : 1; 1 ml min À1 ) according to the methods described by Collins et al. [27] and Hiraishi et al. [28] . The dominant respiratory lipoquinone of strain R18H21
T was menaquinone-6 (MK-6). The biochemical characteristics of strain R18H21
T , such as MK-6 as the predominant respiratory quinone, and phosphatidylethanolamine as the main polar lipid, are in accordance with the emended description of the genus Arenibacter [5] and the two closely related type strains, A. latericius JCM 13508 T and A. certesii JCM 13507 T , determined in this study. To determine the G+C content, genomic DNA of strain R18H21
T was degraded and . Data were obtained from this study, unless indicated otherwise. All strains were Gram-stain-negative, aerobic, positive for oxidase, catalase, alkaline phosphatase, acid phosphatase, b-galactosidase, N-acetyl-b-glucosaminidase, a-mannosidase, leucine arylamidase, valine arylamidase and cystine arylamidase. All strains were negative for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, tryptophan deaminase, indole production, acid production from inositol, hydrolysis of cellulose, casein and Tween 80, utilization of inositol. +, Positive; À, negative; W, weakly positive; ND, not determined. 
Characteristics
Acid production from:
DNA G+C content (mol%) 40.0 37.6 ‡ 36.8 ‡ *Data from Nedashkovskaya et al. [4] . †Data from Ivanova et al. [2] . ‡Data from genome sequencing, collected from NCBI Genome database.
analysed using HPLC (UltiMate 3000; Dionex) as described by Mesbah et al. [29] . The DNA G+C content of strain R18H21 T was 40.0 mol%, similar to the type species of genus Arenibacter.
These genotypic, phenotypic and chemotaxonomic analyses indicated that strain R18H21 T belonged to the genus Arenibacter and represented a novel species in the genus Arenibacter, for which the name Arenibacter antarcticus sp. nov. is proposed.
DESCRIPTION OF ARENIBACTER ANTARCTICUS SP. NOV.
Arenibacter antarcticus (ant.arc¢ti.cus, L. masc. adj. antarcticus, southern, of the Antarctic, where the strains were isolated). 
